Two isoforms of the cold-inducible mRNA-binding protein RBM3 localize to dendrites and promote translation.
A diverse set of mRNA-binding proteins (BPs) regulate local translation in neurons. However, little is known about the role(s) played by a family of cold-inducible, glycine-rich mRNA-BPs. Unlike neuronal mRNA-BPs characterized thus far, these proteins are induced by hypothermia and are comprised of one RNA recognition motif and an adjacent arginine- and glycine-rich domain. We studied the expression and function of the RNA-binding motif protein 3 (RBM3), a member of this family, in neurons. RBM3 was expressed in multiple brain regions, with the highest levels in cerebellum and olfactory bulb. In dissociated neurons, RBM3 was observed in nuclei and in a heterogeneous population of granules within dendrites. In sucrose gradient assays, RBM3 cofractionated with heavy mRNA granules and multiple components of the translation machinery. Two alternatively spliced RBM3 isoforms that differed by a single arginine residue were identified in neurons; both were post-translationally modified. The variant lacking the spliced arginine exhibited a higher dendritic localization and was the only isoform present in astrocytes. When overexpressed in neuronal cell lines, RBM3 isoforms-enhanced global translation, the formation of active polysomes, and the activation of initiation factors. These data suggest that RBM3 plays a distinctive role in enhancing translation in neurons.